1. Introduction climate found in previous paleoclimate studies but also identified the spatial patterns of the 53 features and associated uncertainties. In addition, Tierney et al. (2013) concluded on the 54 base of millennium-long control simulations from different atmosphere-ocean general circula-55 tion models (AOGCMs) and proxy records of ocean variability that hydroclimate variability 56 of East Africa on multidecadal timescales is controlled by the Indian Ocean. However, this 57 conclusion depends in part on the capability of these models to simulate aspects of the 58 current climate of East Africa (e.g. climatology and relationship with SSTs), which needs 59 further validation.
60
A highly relevant issue is how the East African long rains will respond to the warming trend over the past three decades (Figure 1b and Figure 2a ). These differences could be because of model error representing the forced change or because the observed record is 80 dominated by natural variability. Determining whether the future in East Africa will be 81 drier or wetter requirers a careful examination of the ability of models to simulate realistic 82 natural variability and forced changes.
83
In this paper, we will investigate the decadal variability of the East African long rains 
Data and methods

98
For precipitation, we use the following datasets: version 5 of Global Precipitation Clima-99 tology Centre (GPCC) monthly precipitation (Rudolf et al. 2010) , which is a gauge-based, 100 gridded global land surface dataset for the period from 1901 to the present day; version TS Precipitation Climatology Project (GPCP) monthly precipitation dataset from 1979 to the present day (Huffman et al. 2009) for the climatology and historical time series but only the ensemble mean is used to examine 119 the relationship between East African precipitation and SSTs.
120
The SST-forced models used in this paper also include twelve models from the CMIP5
121
AMIP experiment (Table 1) . Each model has at least one ensemble member and some have 122 as many as ten (e.g. 
137
In all the analyses, a nine-year running average is applied to both the precipitation and SST
138
datasets before performing the analysis. data is generally consistent with the GPCC over the whole period and shows similar decadal 156 variability as in GPCC.
157
Besides the decadal variability described above, there is also a small centennial-scale 158 drying trend of −0.019 mm/day/decade (or −0.19 mm/day/century) in GPCC, similar to 159 the time series over the same period in Figure 1b from Tierney et al. (2013) MAM precipitation on decadal to centennial time scales. Figure 3a shows the nine-year- 
175
Since there is little drying trend on the centennial scale in the CRU dataset, the global North America and the wet-dry-wet pattern from the north to the south in South America.
206
These consistent precipitation anomalies indicate that they might also be attributed to the 207 same SST anomaly pattern in the Pacific as in the East African long rains case.
208
To obtain a more general relationship between the East African long rains and the global the East African long rains, as discussed in the previous paragraph.
222
Can we find a mode directly from the SST data that has a similar spatial pattern to that 
273
We also did this analysis for the two other IRI forecast models, ECHAM5 and CCM3.6
274
(not shown). ECHAM5 underestimates the long rains precipitation climatology but resem-275 bles ECHAM4.5 in many of the features described above. CCM3.6 has the worst performance 276 among the three models as it not only overestimates the long rains precipitation climatology 277 but also has a wetting trend after 1996, which is opposite to the observed trend. As most models in the CMIP5 AMIP experiment only cover the period from 1979 to the 288 present day, it is difficult to examine the decadal variability in these simulations. However,
289
we can assess whether the simulations produce the behavior since 1979. Figure 9a shows the 290 time history of the East African long rains anomaly in the CMIP5 AMIP experiment models.
291
The ensemble mean shows an overall drying trend, especially after 1990. The magnitude 292 of the drying trend, however, is smaller than for GPCC and occurs amidst a large spread 293 among the ensemble members. November, December). The long rains peaks during May instead of April as in observations.
306
The spread is quite large. All of these problems have also been reported in CMIP3 models SSTs.
310
The multimodel mean among coupled models cancels out most of the internal variabilities,
311
whether generated by internal atmospheric or coupled atmosphere-ocean variability, and isolates the externally forced change. The CMIP5 historical multimodel mean does not (Figure 1a) . However, as the forced response is still weak relative to the natural 317 variability, it is difficult to say whether East Africa will have drier or wetter long rains in 318 the near future since this will strongly depend on the future evolution of natural variability.
319 Figure 11b shows the multimodel composite SST anomaly pattern for dry East African rains climate on these timescales.
333
As the multimodel mean of the CMIP5 historical experiments is poor in capturing the
334
East African long rains-SST relationship and even simulates an incorrect climatology, it 335 is interesting to examine the performances of the individual models. Figure 12 shows the 
Conclusion and discussion
In this paper, we have examined the decadal variability of East African precipitation anomaly pattern is consistent with the observed.
383
• The multimodel mean of the fully coupled models of the CMIP5 historical experiment East African precipitation and on the use of these models to understand past variations (e.g. GPCC and ERSST 1900 1920 1940 1960 1980 2000 2020 1900 1920 1940 1960 1980 All time series have been low-pass filtered by applying a nine-year running average. Fig. 4 . Composite of MAM GPCC precipitation rate anomalies over land (brown-green colors) and MAM ERSST anomalies (blue-red colors). Global mean has been removed from the SST by linear regression and a nine-year running average has been applied to both the SST and precipitation datasets before performing the composite analysis. 
